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Interaction is one of  the crucial processes in online learning, which is a process derived from a common
encouragement among people action that they able to utilize, store, share and construct knowledge. It is
believed that the interaction among students is able to train the students to involve in active learning and
enhance critical thinking skill. Recently, critical thinking is recognized as one of  the 21st-century skills that
students  must  have  to  do  well  in  the  community.  The  engagement  of  the  students  in  a  learning
environment  that  supports  higher-order  thinking activity  is  the  most  effective  approach to guide  the
students in developing critical thinking skills. Nevertheless, without the assistance of  technology, it may be
nearly  impossible  to  ensure  that  all  students  have access  to  learning  environments  that  support  and
develop these skills. The way students study, interact and think has been shifted due to the increasing use
of  technologies in learning institutions, particularly during online learning. The online platform is better
when there are students interact with each other in form of  social learning. Nonetheless, limited research
is available on how online interaction in the social learning environment can promote students’ critical
thinking skill. This study utilized a theory-building method to design the framework. The purpose of  the
framework of  this study is to assist other practitioners and researchers in applying the elements of  online
interaction in a social learning environment to foster students’ critical thinking skill.
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The interaction among students is vital to ensure meaningful and deep learning (Azer, 2009). Interaction is
action among people derived from the mutual influence which they can share, retrieve and store important
knowledge (Din, Haron, Ahmad & Rashid, 2015). “Social presence” of  the students in an online learning
environment is crucial to persuade students’ active involvement and interaction in learning (Razzak, 2016).
Online discussions offer students the opportunity to interact in responding to peers’ and instructors’ posts
(Kent, Laslo & Rafaeli, 2016). The students may excel better in academic achievement and may construct
new knowledge (Kimber & Wyatt-Smith, 2010) by utilising online learning, as the students understand
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better through active interactions in social learning. Apart from that, interaction via social learning is able
to bridge the gap among students, teachers or lecturers in terms of  communication (Al-Rahmi & Zeki,
2017).  Thus, interactions must be coherent among the peers as the discussion can proceed to online
academic tasks such as research for relevant articles, discussion on assignments, and revisions (Din et al.,
2015).
Nevertheless, despite all these advantages offered by “interaction”, critical thinking does not seem to be
popular  in  social  environments  (Razzak,  2016).  Developing  critical  thinking  skills  of  the  student  is
regarded as an important educational goal in many societies around the world, as it can promote personal
development  (Larsson,  2017).  For  instance,  tasks  such  as  peers’  reviews,  discussions  and  knowledge
construction motivate the students to continue learning and familiarity for next movement to improve
critical thinking via online interaction (Heo, Lim & Kim, 2010). Numerous opportunities and tools to
assist interaction among students could be supplied for successful social learning (McLoughlin, 2002). The
online interaction with instructors and peers offers advantages such as can get feedback from peers and
instructors, and a prospect to study the exchanged messages (Alabdulkareem, 2015). The students can
enhance critical thinking skills by expressing their opinions, challenging the ideas of  others, discussing and
collaborating each other for a solution to a provided problem (Brindley, Blaschke & Walti, 2009). Razzak
(2016) reported a number of  researches that revealed there are efficient asynchronous tools i.e. threaded
messages in discussion and tasks based on technologies being used for critical thinking enhancement.
Thus, to obtain a more meaningful and engaging online discussions and tasks, there is a need to design
carefully including having clear instructions, close monitoring and feedback from the instructors to foster
critical thinking skills of  the students (Hanna, Glowacki-Dudka & Conceicao-Runlee, 2000; Horton, 2000;
MacKnight, 2000). Therefore, the research question of  this study is, “what are the elements of  effective
social learning online interaction that promotes critical thinking?” Hence, there is a need for a framework
to improve critical thinking for effective online interaction in social learning.
2. Literature Review
2.1. Social Constructivism Learning Theory and Online Interaction
Based on the ‘social constructivism’ discovered by Vygotsky (1978), it recommended that knowledge occurs
first within a social context. Furthermore, in his social constructivism theory, he explained that higher-order
thinking is more likely to be produced via social interaction medium. One vital aspect of  utilising social
learning environment (SLE) is that it offers interaction between students, that indicates to better online
socialisation (Raspopovic,  Cvetanovic, Medan & Ljubojevic, 2017). The students can involve in learning
better at flexible time and place. Thus, active and meaningful learning can be promoted through online
learning. In this research, SLE was used as an environment for online learning. The teacher or lecturer
started the discussion with tasks, questions or problems to encourage students’ interaction. The students
might involve in the discussion by providing an answer, raising a question to ascertain a particular issue.
Besides, the students were required to work in a group to solve problems which were posted on SLE. Based
on the students’ online post, the instructors may modify problems, tasks and other references to enrich
students’ prior knowledge level while maintaining students’ interaction via online learning progression.
According to previous studies, interaction among students in the same group is able to attract the students
during the learning process and can motivate each group member to engage in problem-solving together.
Apart from that, the interaction factor among students during the learning process also plays an important
role in improving critical thinking skills of  the students as it encourages the students to solve the given
problems  actively  (González-González  & Jiménez-Zarco,  2015;  Newman,  Johnson,  Cochrane  & dan
Webb, 1996). Therefore, such interaction should be emphasized in the teaching and learning process (Liu
& Tsai, 2008; Huber & Huber, 2007; Land, Choi & dan Ge, 2007). Chou, Peng and Chang (2010) stated
that there are five types of  learner online interaction in SLE which are learner–interface, learner-self,
learner-content,  learner-instructor  and  learner-learner.  This  study  only  focused  on  learner-learner
interaction which learners can interact with each other by using SLE online medium. As this study only
focused  on  learner-learner  interaction  in  social  learning,  it  adopted  interaction  analysis  model  from
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Gunawardena,  Lowe and Anderson (1997). Many researchers recommended coding schemes for online
discussion content analysis (Gunawardena et al., 1997; Chai & Khine, 2006; Jeong, 2003). The following
are the five coding schemes in interaction analysis model: 
(i) Sharing and comparing of  information (i.e. presenting new information to other members); 
(ii) Discovery and exploration of  dissonance or inconsistency among ideas, concepts or statements
(i.e. answering and querying to clear the resource); 
(iii) Negotiation of  meaning/co-construction of  knowledge (i.e. negotiating the meaning of  terms); 
(iv) Testing and modification of  proposed synthesis (i.e. testing against personal experience) and, 
(v) Agreement statement/applications of  newly-constructed meaning (i.e. utilising and approving to
the new idea). 
Based on Google Scholar, Gunawardena et al. (1997) were cited in many papers. The study conducted by
Yang, Li and Xing (2018) is one of  the examples which adopted Gunawardena et al. (1997) coding scheme
for  the  purpose  of  data  coding  to  investigate  the  behavioural  patterns  of  students’  knowledge
construction during online cooperative translation activities. Apart from that, a study conducted by Choo,
Kaur,  Fook  and  Yong (2014)  also  utilised  Gunawardena  et  al.  (1997)  to  determine  the  patterns  of
interaction demonstrated by English as a Second Language (ESL) groups during Online Collaboration.
Furthermore,  this  study  added  three  effective  interaction  characteristics  suggested  by  Johnson  and
Johnson (1996) to ensure meaningful and active interaction. The features are (i) response between the
students with each other, (ii) exchange of  resources among the students such as information and materials,
and (iii) provision of  assistance and guidance by the students.
2.2. Online Interaction in Social Learning to Promote Critical Thinking
Critical thinking includes the following elements: analysis, synthesis of  new knowledge, evaluation of  new
concepts, prediction and capability to draw conclusions, self-regulation and decision making (Swart, 2017).
The capability to generate decisions and derive conclusions can be improved through the development of
critical thinking skills (Dwyer, Hogan & Stewart, 2014). Various studies showed that the combination of
social  learning  and  interaction  encourages  the  engagement  of  the  students’  in-depth  thinking.  Such
combination is  also  beneficial  in  discussion  and reflection  to  cultivate  critical  thinking (Swart,  2017).
Critical thinking questions produce more questions for responder and questioner. Thus, such questions
connect the students in thinking in their areas of  study (McKnight in Khoshneshin,  2011). Mcknight
suggested to promote critical thinking skills and motivate students in an online environment by using the
prompts like Socratic questioning. 
Besides that, critical thinking can be fostered through the interaction among students with each other as
the students involved in active learning via discussion, argument and judgment-making. This study selected
Facione Model (Facione, 1990) due to its focus on testing online thinking skills in a group interactive
learning environment. This model suggests 6 skills which include: 
(i) “Interpretation”  which  means  categorization,  decoding  significance,  and  express  a  variety  of
events, experiences, beliefs, judgments, procedures and criteria;
(ii)  “Analysis” which means probing ideas, identifying and analyzing arguments; 
(iii) “Inference”  which  means  finding  elements  needed  to  form hypotheses,  making  conclusions,
pondering relevant  information and deducing the  consequences  flowing from data,  evidence,
statements, beliefs, questions and speculating alternative. 
(iv) “Evaluation” which means assessing the trustworthiness of  statements which are descriptions of
someone’s  experience,  perception,  judgment;  and  assessing  the  logical  strength  of  the  actual
inferential relationships among statements or other forms of  representation. 
-6-
Journal of  Technology and Science Education – https://doi.org/10.3926/jotse.544
(v) “Explanation” means affirming results, validating procedures and portraying arguments. 
(vi) “Self-regulation” means self-correction and self-examination.
ŽivkoviL· (2016) is an example of  a study which used Facionne (1990) for employing a critical thinking
model and enhancing learning efficiency.
3. Research Methods: Theory Building
Dubin’s  theory-building  method,  Grounded  theory  building,  Social  constructionist  theory  building,
Meta-analytic theory building and Theory building from case study research, are the five types of  theory
building method available (Torraco, 2002). Dubin’s theory building is the Theory building used in this study.
Such  theory  can  be  defined  as  a  purposeful  recurring  cycle  by  representations  and  descriptions  of
experienced  phenomena  are  generated,  verified,  and  refined  (Lynham,  2000).  A  five-phase  method  of
theory-building was recommended by Lynham (2002) as a recursive system from Dubin’s theory building.
These include conceptual development, operationalization, confirmation or disconfirmation, application and
continuous refinement and development. This method consists of  two components: theorizing-to-practice
and  practice-to-theorizing.  The  theorising-to-practice  was  adopted  as  the  research  strategy  due  to  its
appropriateness to the behavioural and human sciences (Lynham, 2002) including education. There are 369
articles cited Lynham’s theory building. This study noted that “A Framework for Interaction and Cognitive
Engagement in Connectivist Learning Contexts” by Wang, Cheng and Anderson (2014) is the article that
applied similar theory building methodology which stimulated both research and practice and resulted in
later enhancements. This study analysed the interaction in social learning as a system, designing a framework
to explain the elements of  interaction in social learning to promote critical thinking.
3.1 Conceptual Framework for Online Interaction in Social Learning to Promote Critical Thinking
According to “social constructivism” stated by Vygotsky (1978), knowledge is first constructed in a social
context.  He emphasized that it  will  be more appropriate to create higher order thinking through the
medium of  social  interaction in  social  learning theory.  Figure 1 showed the relation of  the  previous
statement.
There  are  many  online  medium  of  interaction  and  learning.  Social  learning  theory  stated  that  the
interaction can occur among many types of  learner. According to Chou et al. (2010), 5 types of  online
interaction  are  available.  Nevertheless,  this  study  only  focused  on  learner-learner  interaction.  Among
numerous higher orders thinking skills such as reflective thinking and creative thinking, this study focused
on critical thinking skill. Figure 2 showed the relation of  the previous statement.
The study showed that elements of  interaction from Gunawardena et al. (1997) and Johnson and Johnson
(1996) are reliable and supporting each other. Thus, this study adopted the elements from Gunawardena et
al.  (1997)  with  Johnson  and  Johnson  (1996)  to  show  there  are  effective  online  interactions  in
learner-learner  interaction.  Meanwhile,  this  study  also  used  Facione  model  in  1990  for  analysing  the
concept of  critical thinking. Figure 3 below showed the basic framework of  online interaction in social
learning to promote critical thinking.
Figure 1. Basic flow from social learning theory to promote higher order thinking skill
Figure 2. The revised of  the figure from Figure 1
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Figure 3. The basic framework of  online interaction in social learning to promote critical thinking
3.2. Conceptual Framework’s Operationalization
Theory-building research faced the challenge of  creating the logic utilised to design the theory accessible
to  the  user  of  the  developed theory  (Lynham,  2002).  Based  on a  “Literature  Review” subtopic  and
“Conceptual Framework for Online Interaction in Social Learning to Promote Critical Thinking” subtopic
in this paper, the operationalized conceptual framework can be visualized as Figure 4. This is known as a
framework  for  online  interaction  in  a  social  learning  environment  to  promote  critical  thinking.  The
purpose of  this framework is to design a learning environment to motivate the critical thinking skills of
the students. Online interaction in the social learning environment is able to support effective interaction
among students. After learning and interacting, critical thinking skills of  the students are being analysed
based on Facione (1990).
Figure 4. The framework of  online interaction in social learning to promote critical thinking
3.2.1. Interaction
In this  study,  interaction analysis  by Gunawardena et  al.  (1997)  and Johnson and Johnson (1996)  for
effective online interaction in the social learning environment are chosen. Based on Figure 4 above, the
effective online interaction occurred in 2 ways of  direction. When the students responded to each other
and exchanged resources, they also shared and compared information. Subsequently, they would discover
and explore the inconsistency ideas and co-constructed the knowledge and vice versa. The students could
have agreement statement and modification of  proposed synthesis and vice versa when they provided
assistance and guidance to each other.
3.2.2. Social Learning
Social learning is derived from Vygotsky’s theory of  social constructivism (1978). In this study, SLE was
used as the environment for effective online interaction. SLE offers interaction among students, which
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leads  to  better  online  socialization  (Raspopovic  et  al.,  2017).  Apart  from  that,  SLE  also  enhances
interaction among students in discussion and task/assignment/problem-sharing at anytime and anywhere.
3.2.3. Critical Thinking
In this study, students’ critical thinking skill  measured according to the elements from Facione Model
(Facione, 1990). The study analysed the performance of  the students after the effective online interaction
in a social learning environment was conducted by the students. From the interaction analysis, this study
evaluated the critical thinking skills of  the students based on interpretation, analysis, inference, evaluation,
explanation and self-regulation according to Facione Model (Facione, 1990).
4. Discussion: The Interrelationship of  Online Interaction, Social Learning and Critical
Thinking
Online interaction activities provided the students with a continuous learning experience and motivation
towards advance improvement (Heo et al., 2010). The students learn through the interaction and exchange
of  critiques and ideas (Ali,  Yaacob, Endut & Langove, 2017). Many students acknowledged technology
utilisation in improving their learning and assisting their growth of  critical thinking (Swart, 2017). SLE
appears as a method to enable interaction among students. The use of  social learning inspires the students
to participate and create comprehensive learning through interaction, critical thinking and collaboration
(Liburd & Christensen, 2013). Thus, SLE is designed as an ideal environment to improve interactions
between  the  students  and  their  instructors  (Sobaih,  Moustafa,  Ghandforoush  &  Khan,  2016).  The
education must focus on developing the critical thinking skills among students to ensure the students
succeed  in  life.  As  a  result,  with  critical  thinking  skill,  the  students  are  able  to  reflect  critically  and
analytically, cooperate successfully, communicate effectively and resolve issues efficiently (ŽivkoviL, 2016).
In other words, the students are required to be critical thinkers who are able to listen to the others’ ideas,
share their own ideas, summarise concepts by analysing, justifying, and preserving ideas, making decisions,
and resolving real-life issues for global competitiveness. All the above require interactions among students
in social learning to strengthen critical thinking skill. The variables (i.e. interaction, social learning and
critical thinking) have different elements which require additional discovery. 
The potential application that can be used from this proposed framework is learning activities design to
encourage  the  students’  interaction  in  social  learning  environment.  This  framework  will  act  as  the
guideline and outline of  students’ criteria for an effective interaction. Besides that, from effective online
interaction features that occur between the students in social learning environment, the students’ critical
thinking  can  be  tested  according  to  Facione  Model  (Facione,  1990).  In  other  words,  this  proposed
framework can be used to test the level of  students’ critical thinking skills with their style of  interaction
characteristics.
Nevertheless,  currently,  the whole framework is lack of  validation.  Despite so,  it  is  believed that this
framework diminishes the uncertainty and the manifold claims and aims related to social learning. Theory
building is a systematic project which continues with expansion and improvement with its five phases.
This paper only tackled the first and second phases as mentioned above. Thus, future research with the
purpose of  confirming this framework can focus on analysing the interaction process in social learning to
improve critical thinking.
5. Conclusion and Future Studies
It is difficult to develop critical thinking without the interaction. Thus, online interaction through social
learning is designed as the learning environment due to this factor. In this study, social learning is derived
from  Vygotsky’s  theory  of  social  constructivism  theory  in  1978.  To  promote  critical  thinking  skill
framework, theory building method is adopted as a methodology to create the effective online interaction
in social learning. For effective online interaction, this study also utilised the elements from Gunawardena
et al. (1997) and Johnson and Johnson (1996) and, the elements of  Facione Model (Facione, 1990) in
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terms of  critical thinking evaluation. The framework of  this study is able to assist the other practitioners
to apply the elements of  online interaction in a social learning environment to foster critical thinking skill
of  the students for purpose of  redesigning teaching and learning. The framework can be tested for future
work and also can be added with others learning approach.
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